Increased oxidative DNA damage in livers of 2,3,7,8-tetrachlorodibenzo-p-dioxin treated intact but not ovariectomized rats.
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is a more potent hepatocarcinogen in female than in male or ovariectomized rats. A possible mechanism for this increased sensitivity is through enhanced metabolic activation of estrogens by TCDD-induced enzymes leading to oxidative damage in the cell. As a marker for oxidative DNA damage, 8-oxo-deoxyguanosine (8-oxo-dG) was quantitated in livers of intact and ovariectomized Sprague-Dawley rats chronically treated with TCDD (125 ng/kg per day) with and without diethylnitrosamine as initiator. Elevated levels of 8-oxo-dG were detected in a significantly greater number of the intact compared to ovariectomized TCDD-treated rats. Expression of CYP1B1 mRNA, a newly identified cytochrome P450 with proposed estrogen hydroxylase activity, was highly induced by TCDD. The results are consistent with the hypothesis that increased metabolism of endogenous estrogens to catechols by TCDD-induced enzymes may lead to increased oxidative DNA damage and hence contribute to TCDD-mediated hepatocarcinogenicity in female rats.